A model is proposed of the way in which the unwinding of the chromosomal DNA loops is controlled during DNA replication. It is based on the observation of a permanent binding of replication origins to the nuclear matrix and of a transient attachment of replicating DNA regions to sites in the immediate neighbourhood. DNA unwinding is controlled w hile the replicating loops are reeled through the replication binding sites.
According to the original definition proposed by Berezney & Coffey in 1974 [1] the nuclear matrix consists of a residual nuclear envelope and an internal fibro-granular structure pri marily composed of proteins. If we deal with the nuclear matrix w e always have to be aware that, depending on the specific nuclear process which is studied, different preparation meth ods have to be used. This unavoidably leads to more or less different results with regard to the ultrastructure, and even more, to the protein composition. Such differences have been the cause of some disagreement in early matrix research. At the present stage I would say the nuclear matrix consists of a basic protein skele ton to which a number of structural compo nents are bound in a more or less ordered fashion. The latter may be responsible for nu clear activities like DNA transcription, its regu lation, RNA processing and others. These structures become removed by more rigorous preparation procedures.
ORDERING OF DNA REPLICATION
We have been interested in eukaryotic DNA replication for some time. There are two spe cific features by which eukaryotic genomes dif fer from prokaryotic ones. One is that the large mass of DNA is subdivided into many thou sands of replicons that replicate more or less independently from each other. To warrant genetic continuity it is strictly necessary that each replicon is duplicated just a single time per cell cycle. The other difference results from the fact that the genome is subdivided into a species-specific number of chromosomes, some of which contain a DNA molecule of up to several centimeters in length equivalent to sev eral millions of helical turns. These molecules 
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REGULATION OF DNA REPLICATION
The second problem that awaits an explana tion is how does the cell manage that each replicon is duplicated just a single time during the cell cycle. Some authors propose the invol vement of a so-called licencing factor, but what this means in molecular terms remains enig matic. So far it is known that replication can be initiated at any time during Gj phase but never in G2 . We reasoned that the competence to become initiated may be lost as a consequence of the replication itself and that it may be re gained by some structural alteration that takes place at the replication origins during mitosis. Therefore, we cloned short fragments of ma trix-associated DNA into M13 and analysed the nucleotide sequences. DNA of Physarum plasmodia in G2 was chosen in order to exclude contamination by aspecific DNA domains derived from matrix-associated replicating re gions. Sequence analysis showed that more than 25% of the clones contained direct repeats of variable length ( Table 1) . The sequences of all repeats differed from each other but all con tained at least one tandem repeat of between 12 and 16 base pair length [8] . Such repeats can occur either as fully double-stranded helices or, by a shift of base pairing, with single stranded loops, as shown in Fig. 2 .
According to the generally accepted view, priming of a new DNA chain requires a piece of unpaired parental strand. One might there fore envisage the possibility that the partly single-stranded configuration of the repeats exists in the Gi phase. It is important that the origin region is turned into a full-length double helix by its replication (Fig. 2 c and d) Theoretically, the recovery of the property to become initiated should coincide with the coil ing and uncoiling of the chromosomal scaffold. How this may be achieved is shown diagrammatically in Fig. 3 . The protein filament (F) shown in parts 3a and 3b may be split into two symmetrical halves sooner or later after the DNA has been replicated (Fig. 3c) . Both halves become associated with transiently bound pro teins (TP) and are coiled up into solenoids typi cal of chromosomal scaffolds. New filament proteins are then assembled (Fig. 3d) and a final protein rearrangement leads to the dissociation of the transiently associated proteins, uncoiling of the solenoid and reappearance of the original structure. The shift in base pairing involved in the restoration of the single-stranded DNA loops is supposed to be coupled to this process. In Physarum plasmodia DNA replication is in itiated at the late telophase, i.e. at the time when the uncoiling of the chromosomal scaffold becomes completed.
